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Abstract
Purpose of Review We seek to describe the relationship be-
tween diabetes mellitus and cardiovascular risk in migrant
South Asians compared to native white Europeans, and to
determine the temporal change in this relationship over recent
years.
Recent Findings Recent evidence suggests that the excess
mortality risk associated with diabetes is lower in the migrant
South Asian population compared with white Europeans. By
contrast, South Asians continue to demonstrate elevated car-
diovascular morbidity compared to white Europeans, al-
though to a lesser extent than was observed in previous
decades.
Summary The excess mortality previously observed in
South Asian migrants has attenuated with a lower mor-
tality risk compared to white Europeans observed in
several recent studies. We speculate that these findings
may relate in part to earlier diabetes diagnosis and more
prolonged exposure to cardiovascular risk factor management
in the South Asian population. Further study is required to
confirm these hypotheses.
Keywords Diabetesmellitus . Type 2 diabetesmellitus .
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Introduction
Diabetes mellitus confers an approximately two-fold increased
risk of cardiovascular morbidity and mortality relative to non-
diabetes [1]. South Asians, particularly South Asian migrants to
high-income countries, have a significantly increased risk of
type 2 diabetes compared with white Europeans. Population
level data from the end of the twentieth century suggested that
South Asian migrants with diabetes mellitus were at increased
risk of complications, both cardiovascular disease (CVD) and
cardiovascular death, relative to their white European counter-
parts [2–4]. However, some recent evidence suggests there is
now less marked disparity in some cardiovascular complica-
tions between these populations, with additional surprising ev-
idence of a lower mortality risk compared to white Europeans
[5]. Our aim is to review the literature in this field and examine
evidence for a temporal change in these relationships. We will
also speculate on the mechanisms behind such changes.
Diabetes Mellitus in Migrant South Asians
There are several million migrant South Asians, including
Indian, Pakistani, Bangladeshi and Sri Lankan individuals,
living outside the Indian subcontinent. The estimated popula-
tion size includes 3 million people in the UK, 3 million people
in the USA and 1.6 million people in Canada [6••]. The prev-
alence of type 2 diabetes mellitus is higher in these popula-
tions compared to the native white populations in the countries
to which they move [2, 7–9]. In the UK, this pattern was first
formally described in the 1985 Southall Diabetes Survey [2].
This community survey of over 65,000 participants in west
London showed a 5-fold higher prevalence of diabetes
mellitus in South Asian residents aged 30 to 64 compared to
their white European neighbours. Modern estimates are more
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modest but show the risk remains elevated by approximately 2
to 4-fold in migrant South Asians compared to white
Europeans [7, 8]. The magnitude of this risk is variable within
the South Asian population with the highest risk seen in the
Bangladeshi community (approximately 4-fold) compared to
a roughly 2-fold risk in the Indian community [8, 9]. The
reasons behind this intra-ethnic heterogeneity in risk are un-
known but require further study.
Aetiology of Diabetes and Cardiovascular Risk
in South Asians
The onset of type 2 diabetes typically occurs 5 to 10 years
earlier in South Asians and the risk begins to increase at far
lower levels of BMI compared with white Europeans [7, 10].
The increased risk of diabetes is likely to relate to multiple
intrinsic and environmental factors. Several potential mecha-
nisms were recently reviewed in detail by Sattar and Gill and
these are summarised in Table 1 [6••].
Cardiovascular Morbidity
The impact of South Asian ethnicity on risk of diabetes-
related complications has been examined in several
population-based studies. However, the nature of the relation-
ship remains uncertain. The 11-year follow-up of the Southall
Diabetes Study, performed in 1995, showed that amongst the
590 surviving diabetic patients, the rate of previous myocar-
dial infarction was almost four times higher in South Asians
compared with white Europeans [11]. However, there was no
significant difference observed in the risk of hypertension,
stroke or amputation. The SABRE cohort presented 20-year
follow-up data from patients initially recruited to the Southall
study between 1988 and 1991 [3]. The risk of stroke was
almost twice as high in South Asians with diabetes compared
with their white European counterparts and the risk of coro-
nary heart disease was also elevated to a lesser extent
(subhazard ratio 1.55; 95% CI 1.38–1.75). The UK Asian
Diabetes Study collected data between 2004 and 2007 from
1486 patients diagnosed with diabetes in the mid-1990s. This
study showed a trend towards increased risk for cardiovascu-
lar events or death from CVD in South Asians compared with
white Europeans; however, this was not statistically signifi-
cant (adjusted odds ratio [OR] 1.4; 95% CI 0.9 to 2.2) [12]. A
large Canadian population-based study of newly diagnosed
diabetic individuals from 2002 to 2009 included almost half
a million participants, 22,432 of whom were South Asian [5].
Over a 5-year follow-up period, the risk of hospitalisation for
coronary artery disease, stroke or lower-extremity amputation
was determined to be broadly similar for South Asian and
white European participants (hazard ratio [HR] 0.95; 95%
CI 0.9–1.00). The UK National Diabetes Audit 2010–11 in-
cluded data from over 2 million patients representing 87.6%
of persons with diabetes in England and Wales [13]. The risk
of several cardiovascular outcomes was elevated in South
Asians compared to white Europeans: myocardial infarction
(OR 1.6; 95%CI 1.5–1.7), angina (OR 1.2; 95%CI 1.18–1.3),
heart failure (OR 1.3; 95% CI 1.2–1.34) and stroke (OR 1.08;
95% CI 1.01–1.2). A Canadian population-based study exam-
ined incidence of macrovascular complications in over
250,000 newly diagnosed persons with diabetes from 1997
to 2007 [14]. In this cohort, South Asian and white European
women had a similar risk of stroke, myocardial infarction and
heart failure. For South Asian men, the risks of heart failure
(HR 0.71; 95% CI 0.56–0.92) and stroke (HR 0.82; 95% CI
0.68–0.99) were lower compared to white European men,
whilst the risk of myocardial infarction was similar. However,
this study did not adjust for important confounders such as
smoking and BMI; therefore, some caution is needed in the
interpretation of the apparent reduced risk of these outcomes.
Nevertheless, taken together these studies broadly support
somewhat higher risks of cardiovascular complications in
South Asians with diabetes relative to their European counter-
parts but risk differences being appreciably lower than seen a
few decades ago. There is however some heterogeneity of risk
levels both between studies and by the nature of the outcomes
examined. Some of these differences may arise from differen-
tial adjustment for confounders and thus further contemporary
and well-designed studies are required in this area. Such stud-
ies conducted in high-income countries would be usefully
complemented by studies in low and middle-income coun-
tries, although one accepts the technical challenges in the ro-
bust capture of data and outcomes in less affluent countries.
Cardiovascular Mortality
As with CVD risk in general, South Asian ethnicity has been
shown to impact the relationship between type 2 diabetes and
mortality, although the nature of this impact is somewhat un-
certain and appears to have meaningfully changed. An in-
creased risk of mortality from CVD in South Asians with type
2 diabetes was demonstrated in national mortality data from
England and Wales collected from 1985 to 1986 [4].
Compared to the native white European population, South
Asians demonstrated increased mortality across the spectrum
of cardiovascular death. Rates of all-cause mortality, cardio-
vascular mortality and stroke deathswere approximately twice
that of Europeans and deaths from ischaemic heart disease
almost three times greater. Relative age-specific mortality
rates showed the ethnic difference to be greatest in the youn-
gest age group, for example ischaemic heart disease death
rates were four times higher in younger South Asians (45 to
64 years), compared with three times higher in those aged 65
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and above. In the Southall 11-year follow-up cohort, collected
in 1995, mortality relating to heart disease and circulatory
deaths in patients aged 30 to 64 at baseline was approximately
twice as high in South Asians compared to white Europeans
[11]. For patients aged 65 and older from the outset of the
study, mortality rates were similar.
By contrast, more recent studies suggest lower mortality
risks in the South Asian diabetic population compared to their
white European counterparts. In the previously mentioned
study by Shah et al., involving incident cases of diabetes in
Canada between 2002 and 2009, the all-cause mortality was
more than 40% lower in South Asians compared to Europeans
(HR 0.56, p < 0.001) over the 5-year follow-up period [5].
Additionally, the Canadian study following newly diagnosed
diabetics over a 10-year follow-up period from 1997 to 2007
showed all-cause mortality was lower in South Asians than
white Europeans (HR 0.69; p < 0.01) [14]. Likewise, the UK
National Diabetes Audit 2010–11 showed all-cause mortality
was almost 50% lower in South Asians compared with white
Europeans (OR 0.53, 95% CI 0.50–0.56) [13]. The 2011–12
National Diabetes Audit provided estimates for type 1 and 2
diabetes and suggested a similarly lower risk of mortality in
South Asians with type 2 (point estimate 0.53; 95% CI 0.5–
0.55) and a more modest difference in risk in South Asians
with type 1 (point estimate 0.75; 0.6–0.9) [15]. Furthermore,
the 2012–2013 National Diabetes Audit showed that the risk
of death from heart failure was in fact lower in South Asians
with both type 2 (−35.2%; 95%CI −37.2 to 33.1%) and type 1
diabetes (−22%, 95% CI −35.2 to −6.1%) compared to white
Europeans [16].
A recent UK population-based study—using the Clinical
Practice Research Datalink (CPRD) cohort—went further and
examined the relationship between ethnicity, life expectancy
and cause-specific mortality for the first time [17••]. A total of
187,968 patients with incident type 2 diabetes between 1998
and 2015 were identified alongside 908,016 non-diabetic con-
trols. The difference in life expectancy between diabetic and
non-diabetic patients was found to be most pronounced within
the white European population and least pronounced in the
South Asian population. For example, in white Europeans at
an attained age of 40 years old, diabetes was associated with a
potential loss of life of 5 years in men and 6 years in women,
findings in keeping with the Emerging Risk Factors publica-
tion a few years before [18]. This is compared to a potential
Table 1 Mechanisms potentially
underlying the higher risk of type
2 diabetes mellitus in South
Asians
Mechanism Evidence
Adiposity At a given BMI, South Asians have a higher fat mass and a larger proportion of fat
in deep abdominal subcutaneous and visceral deposits compared to white
Europeans. There is also some evidence for greater liver fat. Such findings are in
keeping with greater insulin resistance in South Asians
Lean body mass South Asians have less lean tissue than white Europeans for any given BMI. This
relative lack of skeletal muscle and capacity for glucose disposal contributes to
greater insulin resistance and diabetes risk
ß-cell function Compared to white Europeans, South Asians have greater ß-cell function until
adulthood but earlier and more rapid decline in insulin production beyond




South Asians obtain a lower level of cardiorespiratory fitness than white
Europeans for the same level of physical activity and have evidence of reduced
fat oxidation (indicative of impaired muscle metabolism) during submaximal
exercise compared with BMI-matched white Europeans. Once again, studies
using more robust measures of muscle function are required to verify these
findings
Lifestyle South Asians are less physically active than white Europeans. There is no
consistent evidence linking South Asian dietary patterns to increased diabetes
risk; however, short term overfeeding may have greater adverse effects in South
Asians
Genetic factors There is some evidence that epigenetic signals may contribute to the increased risk
of diabetes in South Asians. These signals appear to relate mostly to impaired
beta-cell function. Genetic risk factors for diabetes do not appear to significantly
differ between South Asians and white Europeans
Foetal programming There is little robust evidence for foetal programming underlying the excess risk of
diabetes in South Asians; observational data suggests that increased maternal
fasting blood glucose levels mediate the relationship between South Asian
ethnicity and greater fat mass in offspring but the long-term implications of
this finding is not clear
(Adapted from: Sattar N, Gill JMR. Lancet Diabetes Endocrinol. 2015;3(12):1004–16, with permission from
Elsevier) [6••]
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loss of life of 3 years in South Asian men and less than 2 years
in women. The difference in life expectancy comparing dia-
betic and non-diabetic individuals appeared greatest for both
ethnicities aged 40 and declined with advancing age, in line
with previous evidence that younger onset diabetes is poten-
tially more harmful. Remarkably, however, diabetes was asso-
ciated with a better life expectancy versus non-diabetic counter-
parts in older South Asians (greater than 60 years in women and
65 years in men). Mortality in diabetic South Asians was also
generally lower relative to Europeans for a range of outcomes
including all-causes (HR 0.70, 95% CI 0.65–0.76), CVD (HR
0.82, 95% CI 0.75–216 0.89) cancer (HR 0.43; 95% CI 0.36–
0.51) and respiratory diseases (HR 0.6; 95% CI 0.48–0.76).
The totality of data therefore suggests a beneficial shift in the
pattern of cardiovascular mortality in South Asians with type 2
diabetes. Indeed, the previously observed excess cardiovascular
and all-cause mortality observed in South Asians appears to
have been reversed (Fig. 1).
Speculating on the Mechanisms Underlying Changes
in Mortality Risks
So, what may be the mechanisms underlying such dramatic
changes in mortality risk in migrant South Asians with diabe-
tes? We suggest several factors may operate to explain these
changes, as summarised in Fig. 2.We accept many of these are
speculative and require direct confirmation but we believe our
suggestions are potentially credible.
Over the past 20 years, patients with diabetes have
benefited from the effective cardiovascular risk factor
management with widespread provision of lipid-lowering
and antihypertensive therapies. South Asians typically de-
velop diabetes 5 to 10 years earlier than white Europeans
and are therefore likely to benefit from earlier and more
prolonged exposure to these agents, for example statins and
ACE inhibitors. Although there is no firm evidence that statins
offer a greater lipid-lowering effect to South Asians than white
Europeans, this population does possess a more atherogenic
lipid profile and therefore may accrue greater absolute benefit
from long-term lipid-lowering therapy [19]. Interestingly, Khan
et al. found that the lower mortality observed in South Asians
compared to white Europeans persisted after adjustment for
statin and ACE inhibitor prescribing, although such medica-
tions were only captured at one time point [14]. Other potential
mechanisms could therefore operate, including earlier diagno-
sis of diabetes so that the time between true onset and doctor
diagnosis may have been substantially reduced in recent years,
perhaps particularly in South Asians. In this respect, earlier
studies which reported high mortality in south Asians with
diabetes will have included many more first generation South
Asian migrants who would have had less stringent health care
and longer periods of undiagnosed diabetes, with some having
developed diabetes before they migrated. Consequently,
South Asians with diabetes would have had much worse
glycaemia control around two to three decades ago likely
allied to poorer management of hypercholesterolemia and
hypertension. Whilst glycaemia levels tend to still be
somewhat worse in South Asians with diabetes relative to
white Europeans, such differences are likely to have mark-
edly reduced over the last few decades [20]. Of course, earlier
pick up of diabetes allied to potentially earlier commencement
of statins and blood pressure medications in South Asians
(due to younger average age of onset), plus improved
glycaemia management in general, predict that CVD risks
(fatal and non-fatal) should have reduced markedly over the
last few decades, as appears the case from the aforementioned
review of the literature (Fig. 1).
Of course, the recent apparent lower, not higher, mortality
in South Asians with diabetes cannot be due only to better
Fig. 1 Relative risk of mortality
in migrant South Asians with
diabetes versus white Europeans
reported in papers spanning the
last 3–4 decades. All relevant
studies discussed in the text [4, 5,
11, 13–16, 17••]. IHD ischaemic
heart disease
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glycaemia and lipid management in this ethnic group. We
speculate lower exposure to smoking is relevant and that
lower levels of obesity in South Asians with diabetes may
also be highly relevant. That South Asians need to put on
less weight to develop diabetes relative to their white coun-
terparts means their lifestyles (calorie excess, activity
levels) leading to obesity, as well as some of the down-
stream consequences linked to obesity (but independent
of insulin resistance) such as hypertension must be less
aberrant compared to their non-diabetic counterparts in
comparison to the pattern seen in whites. In whites, indi-
viduals must put on more weight to develop diabetes and
therefore their lifestyle must have undergone bigger deterio-
rations by the time diabetes develops. If true, such findings
would potentially explain lower mortality from several dis-
eases where obesity (and related lifestyle factors) are relevant
and thus, not only deaths from CVD but also from cancer and
respiratory causes might be lower, as appears to be the case
[17••]. Of course, further verification of the recent CPRD
findings would be welcome but it appears that at least in some
high-income countries, CVD risks and related mortality in
south Asians appear vastly reduced. Of course, we accept that
some biases may exist such as the greater arrival of healthier
migrants into high-income countries in recent years although
the continued higher diabetes rates mean that this cannot be
the only explanation.
Conclusion
Our review of the literature suggests CVD risks in general and
mortality risks more so have been markedly lowered in South
Asians with diabetes in high-income countries and that more
work should be done to confirm or refute our proposed mech-
anisms for this remarkable pattern. Finally, it is notable that
such findings appear in stark contrast to the current patterns of
CVD risk in low andmiddle-income South Asian countries, as
recently reported [21]. Thus, whilst the battle to lower CVD
risks is being won in migrant south Asian communities, it is
only just beginning in many developing regions and there is
much progress still to be made in this area worldwide.
Compliance with Ethical Standards
Conflict of Interest Emma Johns declares no conflict of interest.
Naveed Sattar has consulted for Boehringer Ingelheim, Novo-Nordisk,
Janssen and Eli-Lilly. He has received grant funds from Boehringer
Ingelheim and AstraZeneca.
Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by any
of the authors.
Open Access This article is distributed under the terms of the Creative
Commons At t r ibut ion 4 .0 In te rna t ional License (h t tp : / /
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
Fig. 2 Speculated mechanisms for changing cardiovascular mortality risks in migrant South Asians with diabetes relative to white Europeans. Several
proposed mechanisms require confirmation from future studies
Curr Diab Rep (2017) 17: 100 Page 5 of 6 100
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.
References
Papers of particular interest, published recently, have been
highlighted as:
•• Of major importance
1. Sarwar N, Gao P, Seshasai S, Gobin R, Kaptoge S, Di Angelantonio
E, et al. Diabetes mellitus, fasting blood glucose concentration, and
risk of vascular disease: a collaborative meta-analysis of 102 pro-
spective studies. Lancet. 2010;375(9733):2215–22.
2. Mather HM, Keen H. The Southall Diabetes Survey: prevalence of
known diabetes in Asians and Europeans. Br Med J.
1985;291(6502):1081–4.
3. Tillin T, Hughes AD, Mayet J, Whincup P, Sattar N, Forouhi NG,
et al. The relationship between metabolic risk factors and incident
cardiovascular disease in Europeans, South Asians, and African
Caribbeans: SABRE (Southall and Brent revisited)—a prospective
population-based study. J Am Coll Cardiol. 2013;61(17):1777–86.
4. Chaturvedi N, Fuller JH. Ethnic differences in mortality from car-
diovascular disease in the UK: do they persist in people with dia-
betes? J Epidemiol Community Health. 1996;50(2):137–9.
5. Shah BR, Victor JC, Chiu M, Tu JV, Anand SS, Austin PC, et al.
Cardiovascular complications andmortality after diabetes diagnosis
for South Asian and Chinese patients. Diabetes Care. 2013;36(9):
2670–6.
6.•• Sattar N, Gill JMR. Type 2 diabetes in migrant south Asians: mech-
anisms, mitigation, and management. Lancet Diabetes Endocrinol.
2015;3(12):1004–16. A comprehensive review outlining the
causes and consequences of the diabetes burden in migrant
South Asians. Potential management strategies that are ethni-
cally specific and key aims for future research are also
discussed.
7. Ntuk UE, Gill JMR, Mackay DF, Sattar N, Pell JP. Ethnic-specific
obesity cutoffs for diabetes risk: cross-sectional study of 490,288
UK biobank participants. Diabetes Care. 2014;37(9):2500–7.
8. Hippisley-Cox J, Coupland C, Robson J, Sheikh A, Brindle P.
Predicting risk of type 2 diabetes in England andWales: prospective
derivation and validation of QDScore. BMJ. 2009;338:b880.
9. Sproston K,Mindell J. The health of minority ethnic groups, Health
Survey for England-2004, vol. vol 1. Leeds: The Information
Centre; 2006.
10. Nakagami T, Qiao Q, Carstensen B, Nhr-Hansen C, Hu G,
Tuomilehto J, et al. Age, body mass index and type 2 diabetes-
associations modified by ethnicity. Diabetologia. 2003;46(8):
1063–70.
11. Mather HM, Chaturvedi N, Fuller JH.Mortality andmorbidity from
diabetes in South Asians and Europeans: 11-year follow-up of the
Southall Diabetes Survey, London, UK. Diabet Med. 1998;15(1):
53–9.
12. Bellary S, Paul O’Hare J, Raymond NT, Mughal S, Hanif WM,
Jones A, et al. Premature cardiovascular events and mortality in
south Asians with type 2 diabetes in the United Kingdom Asian
diabetes study—effect of ethnicity on risk. Curr Med Res Opin.
2010;26(8):1873–9.
13. Health and Social Care Information Centre. National Diabetes
Audit 2010–11, Report 2: complications and mortality. Leeds:
Healthcare Quality Improvement Partnership; 2012.
14. Khan NA,Wang H, Anand S, Jin Y, Campbell NRC, Pilote L, et al.
Ethnicity and sex affect diabetes incidence and outcomes. Diabetes
Care. 2011;34(1):96–101.
15. Health and Social Care Information Centre. National Diabetes
Audit 2011–2012, Report 2: complications and mortality. Leeds:
Healthcare Quality Improvement Partnership; 2013.
16. Health and Social Care Information Centre. National Diabetes
Audit 2012–2013, Report 2: complications and mortality. Leeds:
Healthcare Quality Improvement Partnership; 2015.
17.•• Wright AK, Kontopantelis E, Emsley R, Buchan I, Sattar N, Rutter
MK, et al. Life expectancy and cause-specific mortality in type 2
diabetes: a population-based cohort study quantifying relationships
in ethnic subgroups. Diabetes Care. 2017;40(3):338–45. This ret-
rospective cohort study examines the relationship between eth-
nicity, life expectancy and cause-specific mortality. It provides
novel evidence that the years of life lost in association with
diabetes relative to non-diabetes are fewer in South Asians com-
pared with white Europeans. Surprisingly, diabetes was also
associated with a small increase in life expectancy compared
to non-diabetics in the elderly South Asian population.
18. Emerging Risk Factors Collaboration, Seshasai SRK, Kaptoge S,
Thompson A, Di Angelantonio E, Gao P, et al. Diabetes mellitus,
fasting glucose, and risk of cause-specific death. N Engl J Med.
2011;364(9):829–41.
19. Gupta M, Martineau P, Tran T, Després J-P, Gaw A, de Teresa E,
et al. Low-density lipoprotein cholesterol and high-sensitivity C-
reactive protein lowering with atorvastatin in patients of South
Asian compared with European origin: insights from the achieve
cholesterol targets fast with atorvastatin stratified titration. J Clin
Pharmacol. 2012 Jun;52(6):850–8.
20. Negandhi PH, Ghouri N, Colhoun HM, Fischbacher CM, Lindsay
RS, McKnight JA, et al. Ethnic differences in glycaemic control in
people with type 2 diabetes mellitus living in Scotland. PLoS One.
2013;8(12):e83292.
21. Misra A, Tandon N, Ebrahim S, Sattar N, Alam D, Shrivastava U,
et al. Diabetes, cardiovascular disease, and chronic kidney disease
in South Asia: current status and future directions. BMJ. 2017;357:
j1420.
100 Page 6 of 6 Curr Diab Rep (2017) 17: 100
